ABSTRACT
Introduction
Breast cancer is the most commonly diagnosed cancer and the second most common cause of cancer death in women in North America. 1 For early-stage breast cancer (ESBC), it is well established that breast conserving therapy (BCT) and mastectomy offer equivalent survival. [2] [3] [4] [5] Treatment of ESBC can therefore be viewed as preference-sensitive care, where decision-making between treatment options should vary according to patient preferences and values, but could potentially vary for other reasons. 6 There are quantitative studies examining factors that influence therapy choice, but this literature is limited to mostly chart or database reviews, largely retrospective, and mostly conducted outside of Canada. [7] [8] [9] Common demographic factors examined in such studies include age, education, and ethnicity. Age has shown many discrepant results, with the most consistent finding being an increased likelihood of undergoing mastectomy in younger age groups under 40 or 50. 7 The middle age groups generally do not show significant findings. The older age groups above 70 or 80 have shown mixed results, with some studies noting increased mastectomy rates, whereas others showed decreased rates. 10, 11 Furthermore, some studies have not found any association with age on mastectomy rates. 12, 13 With respect to ethnicity, African American, Hispanic, and Asian/Pacific Islander women have independently been associated with increased rates of mastectomy. 7, 14 Travel-related factors, such as distance to a radiation treatment center, have shown varying effects on rates of BCT versus mastectomy. Although several studies have demonstrated a decreasing rate of BCT as distance to radiation center increases, [15] [16] [17] others have found no difference. 18, 19 Individual values and preferences may be the most important subset of factors influencing choice of mastectomy versus BCT, but are the least well studied. The complex nature of decision-making in ESBC makes fully understanding the spectrum and significance of these factors difficult. Most of this research has been through simple stand-alone questionnaires or descriptive qualitative studies. Important personal beliefs and preferences previously noted in the literature include equivalent survival between BCT and mastectomy, fear of cancer recurrence, cosmetic appearance, and feminine identity. 11, [20] [21] [22] Mastectomy rates across Canada have varied greatly over the past decade, with the latest reports from 2008 to 2013 showing interprovincial differences from 25.3% to 68.3%. 23 This geographical variation raises many unanswered questions. Are differences related to quality or appropriateness of care? 
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Are attitudes and beliefs of clinicians influencing procedure rates? Are treatment choices related to local patient factors such as belief patterns or geography? This study takes place in the province of Saskatchewan, which had the second highest mastectomy rate of 63.4% compared with the nation's average of 39%. 23 To better understand this variation and what informs women's treatment options, further research beginning with patient decision-making at the regional level is necessary. The objective of this study was to identify factors that influence Saskatchewan women's choice between BCT and mastectomy in ESBC and to compare and contrast underlying reasons behind choice of BCT versus mastectomy.
Methods Methodology
Interpretive Description was the qualitative methodology used to guide this research. 24 This methodology is often used in complex clinical phenomena for applied qualitative research within health disciplines, such as nursing, psychiatry, and medicine. [24] [25] [26] [27] The philosophical basis aligns well with the researchers' perspectives, and provides congruency between the methodology, objectives, and methods in this project. 26 The choice between mastectomy and BCT can be viewed as a planned behavior. The Theory of Planned Behavior is a conceptual framework that links beliefs and behavior. 28 This framework has been used to study ESBC decision-making in the past 29 and helped guide this study's framework and analysis.
Sampling and recruitment
Research Ethics Board approval was obtained from the University of Saskatchewan. The Saskatchewan Cancer Agency (SCA) provided recruitment support. Women with ESBC, who had been treated in the calendar year preceding July 2013, were identified. The SCA recruited participants by mailing letters of invitation to potential participants. A purposeful sampling plan was aimed at capturing diversity and variation in the phenomenon under study-specific characteristics identified included different age groups, minority groups, and urban versus rural location of residence. There was no incentive offered for participation. Potential research participants contacted the researchers and face-to-face interviews were arranged at the convenience of the participant.
Data collection was conducted by the lead author, who is a surgical resident and doctoral student ( J.G.), and 2 research assistants who were medical students. Supervision was provided by a clinical expert (G.G) and a qualitative expert (A.L.). Interviews of 13 women who chose mastectomy and 12 women who chose BCT were included for analysis. Two mastectomy and 3 BCT interviews were excluded because the patients felt they were not offered treatment options and therefore did not engage in a decision-making process. Semi-structured interviews allowed for in-depth open-ended discussions based on questions formed from factors previously known in literature, 7, 8, 30 as well as other clinically based hypothesized factors. All interviews were audio-recorded and transcribed verbatim.
Analysis
ATLAS.ti software was used for data management and analysis. Thematic analysis following Braun and Clarke 31 was conducted. Three members of the research team, 2 interviewers and 1 qualitative expert ( J.G., Y.H., A.L.), created a set of codes using sample interviews from the primary data. When appropriate, in vivo codes were created using participant's language as labels. These codes were then sorted to create, modify, and complete an initial thematic index.
Subsequent analysis was completed by J.G. In-depth, lineby-line coding using the initial thematic index was executed through all interviews. Coding and modification of the thematic index was an iterative process. Once completed, an initial candidate thematic map was created using the Theory of Planned Behavior as a conceptual framework. Separate maps were created for the mastectomy and BCT data sets. Next, all coded data extracts for a theme were individually reviewed and refined to ensure they formed a coherent pattern. Individual themes were subsequently reviewed in relation to other themes, the concept map, as well as the data set as a whole. Reworking the codes, themes, and concepts maps was an iterative process. Constant-comparison techniques were used to confirm and challenge ideas throughout themes. 25 This was done in both the mastectomy and BCT analysis, producing final results illustrated in thematic maps ( Figure 1 and Figure 2 ). To increase the validity of findings, the "thoughtful clinician" test as described by Thorne et al 25 was used. Expert clinicians with surgical oncology or breast fellowships were consulted to review study results, encouraging them to challenge or confirm the study results.
Audio recordings, participant transcripts, thematic indexes, concept maps, and early thematic maps are available from the authors on request.
Results

Demographics
Thirteen patients who underwent mastectomy and 12 patients who underwent BCT were interviewed. Averages ages and rural versus urban distribution of participants were comparable. Demographic data appear in Table 1 .
Mastectomy
Women choosing mastectomy primarily based their decision on 1 of the 3 main themes: worry about cancer recurrence, worry about consequences of BCT treatment, or perceived breast-to-tumor size. The final thematic map indicating why women chose mastectomy is shown in Figure 1 .
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Worry about cancer recurrence. This theme was the main reason most women chose mastectomy. Participants were concerned about cancer recurrence and wished to do everything they could to minimize this risk. This concept formed by combining 2 earlier themes, minimizing cancer recurrence and obtaining peace of mind. The choice of mastectomy relieved these participants' concerns about breast cancer and was described as "eliminating risk," "getting rid of it all," and obtaining "peace of mind." This is well exemplified through the following participant response: "And just eliminating the risk, and I am a worrier, and I would probably always be feeling my breast and think 'oh no'" (Mastectomy participant 2). The source of worry about cancer recurrence was always related to another underlying reason; these are depicted as subthemes: observed failed BCT, avoiding follow-up imaging, and family history.
Observed failed BCT. A common reason behind worry about cancer recurrence was having a close family member or friend fail BCT. Failures were described as requiring re-excisions, having subsequent mastectomy, cancer recurrence, or death from cancer. These negative experiences from close individuals caused significant apprehension and deterred participants from believing, trusting, or pursuing BCT:
I had known always, and I've said this for years, but if I ever had breast cancer I would have a mastectomy. I don't believe in lumpectomy, and I don't believe in radiation treatments. I've had many friends who have had lumpectomy in the past and they've all had cancer recurrence. And then had to have more surgery again. So I don't believe in lumpectomy. (Mastectomy participant 7) Avoid follow-up imaging. Some participants did not want the continual follow-up imaging required with BCT. The process of repeated imaging tests checking for recurrence caused fear. Participants felt more comfortable having all of the breast tissue removed, knowing they would not have to deal with this source of worry. "I always thought I would always get it all taken care at once. The risk of recurrence, and the fear finding a lump again, and the fear of always checking, I would always be looking for a lump and I didn't want that" (Mastectomy participant 3). Consequences of BCT treatment. Some participants held firm opinions that choosing BCT would result in consequences they did not wish to experience. These were either side effects of radiation therapy or the potential of requiring more surgery. Avoidance of radiation was due to individuals observing adverse side effects afflicting someone they knew or from workplace experiences: "I didn't like the idea of radiation, I work in the OR and I've seen surgeons complain of radiated fields so I did not want to have radiation. So that's the reason I chose mastectomy" (Mastectomy participant 13). Some participants only wanted surgery once, not wanting to risk reoperation. Although wanting to avoid radiation and reoperation risk were often related, only one was central in the decision to have mastectomy.
Breast-tumor size. The size in this theme refers to what was perceived by the participant throughout their treatment interactions. The perceptions of having a large tumor, small breast, or a large tumor to small breast ratio were important influences in the choice of mastectomy:
I remember in my mind lumpectomy was never an option. I never was considering it. Because of the size of the tumor I just wanted the whole breast gone. And with lumpectomy I wouldn't have been left with very much breast tissue anyways. (Mastectomy participant 8)
Breast conserving therapy
The central themes that influenced women to choose BCT were mastectomy being too radical, surgeon influence, and feminine identity. The final thematic map illustrating why women chose BCT is shown in Figure 2 .
Mastectomy too radical.
Having the entire breast removed with a mastectomy was viewed as being too radical or extreme for the stage of disease the patient felt they had. Mastectomy being too radical was related to some main subthemes: perceived recovery time, perceived tumor size, and confidence in BCT.
Perceived recovery time. The subjective difference in the impact of operation between mastectomy and BCT surgery influenced women's decision-making. Participants choosing BCT wanted surgery that put less stress on the body, had a shorter recovery time, and less overall effect on their life. This was sometimes due to participant's older age or comorbid disease:
I wanted the one that took less time, had less impact on my life. I think the mastectomy would have taken more time to recover. A friend of mine has gone through it, she is still off of work and it has been almost three years. She has gone through a lot of struggles and physiotherapy and I felt lucky that we caught it early and I didn't have to deal with that part. (BCT participant 12) Perceived tumor size. A central reason behind many women's decision for BCT was that mastectomy was viewed as too radical relative to the size of the tumor. Several participants felt that they did not need a drastic surgery to control a small tumor: "Because it had been so small, if it was massive I would say look let's do something major. It was so small why should I lose a whole breast" (BCT participant 6).
Confidence in BCT.
Several women explicitly expressed confidence in BCT treatment and were comfortable with potential consequences from this approach. Furthermore, they acknowledged the possibility of a further surgery, preferring a "staged approach": I think because there is less complications if I go that way. Also I have a second chance to go that way if I have to. I have a firm belief that science has come so far over the years. Those things were encouraging for me. (BCT participant 11) Surgeon influence. Surgeon influence was a common reason that resulted in women choosing BCT. The surgeon was held as an important referent whose opinion was highly valued. In fact, several women completely defaulted their treatment decision to their surgeon's recommendation. These women expressed strong trust and faith in their surgeon:
And of course he influenced it-he knows more about the area than I do. And when he said if it was his mother he would recommend the lumpectomy. . . even though you are a retired health care provider its different when you are on the other side of the fence. You don't think logically. It was mostly his recommendation to have the lumpectomy. (BCT participant 5) 
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Often, the recommendation for BCT was due to the perceived small size of the tumor from the surgeon's perspective. This idea was repeatedly cited by participants: 'Whatever the surgeon recommended I was willing to do . . . after she explained to me how small the tumor was and the treatment available I didn't even have to think about it" (BCT participant 12).
Feminine identity. Feminine identity encompassed the ideas of self-esteem related to body image, retaining one's own breast, and feeling whole as a woman. Participants felt that breasts were an important part of their body image, which affected their individual and feminine identity. Furthermore, women explained that breasts are an important part of their feminine identity, and keeping them was central to feeling whole as a person: "It is really important for me to maintain that female body form. So the image for me was huge, for my self esteem" (BCT Participant 3).
Discussion
The aim of this study was to explore the decision-making of women in Saskatchewan with ESBC and identify key themes underlying the choice of mastectomy or BCT. The main themes identified by the 2 treatment groups were different, suggesting that women chose to undertake mastectomy or BCT for different reasons. Although the individual reasons found in this study have been seen in previous literature, 29, 32, 33 choice of mastectomy or BCT has not previously been described as having completely different reasons underlying each choice of therapy. Furthermore, the identification of subthemes or secondary reasons for each choice is also a novel observation in this study. The thematic maps created are useful tools for providing visual depictions of decision-making factors for patients and health care workers. Fear and worry about cancer recurrence have been found in the literature to be an important reason behind women choosing mastectomy 32, 33 and often the most influential factor for treatment decision-making. 11, 22, 29 This study confirmed the significance of worry and that these feelings were related to an additional underlying reason: observed failed BCT, avoiding follow-up imaging, or family history. A secondary level of connection has never been previously identified in the breast cancer literature and would be an important area of further exploration. The most common subtheme was related to a close family member or friend with ESBC having a negative BCT or positive mastectomy experience, which influenced choice. This has been known to affect decision-making and cancer risk assessment for patients in the past; other studies have suggested patients make choices based on experiential interpretation instead of on statistical probabilities. 19, 32 Despite clinician's explanations of equivalent survival, the subjectively perceived risk of each treatment option often supersedes the objective information given. 34 A plausible explanation for this theme's prominence in this study is that Saskatchewan has many smaller communities, both urban and rural, which may contribute to greater communication between residents about cancer experiences. This is an area that requires further research.
Smaller breast and larger tumor size are well-known factors to increase the likelihood of undergoing mastectomy. 16, 30 This study confirms these findings qualitatively and increases the depth of understanding of previously observed data. Two participants felt that BCT was never an option due to the perceived breast or tumor size and were therefore excluded from the study. This is likely explained because a large tumor to breast ratio is a relative contraindication to BCT. 35 A proportion of women chose mastectomy to avoid consequences of BCT treatment: length of treatment required for radiation, side effects specific to radiation, and risk of re-excision due to a positive margin. Other studies have identified similar trends. 19, 21 These may be due to poor communication or understanding of side effects specific to breast radiation. Further investigations into these specific factors are required.
Mastectomy being considered too radical was an important reason women chose BCT in this study; choice was related to recovery time from surgery, perceived tumor size, and confidence in the BCT approach. Choosing BCT to avoid extensive surgery has been previously discussed in the literature, especially for older age groups. 11, 36 Prior studies using surveys have commonly reported equivalent survival between BCT and mastectomy as a main reason for choosing BCT, listing "equivalent survival" as a selection item. 11, 21 In contrast, our study used open-ended questions, which resulted in mastectomy being too radical as the emerging central theme. These results suggest that it is not only the knowledge that survival between treatments is equal, but given the early-stage of disease, mastectomy is viewed as an extreme treatment option. A perception that the tumor size was small also influenced patient views of mastectomy being radical. Although quantitative data have consistently associated smaller tumor size with higher BCT rates, [7] [8] [9] this study provides an explanation behind this finding.
There have been varying results in the literature as to whether distance to radiation center affects rates of BCT. Although several studies show a decreasing rate of BCT as distance to radiation center increases, 15 there are numerous studies that show no difference. 15, 18, 19 Despite Saskatchewan's large rural population, this study did not find that travel distance to a radiation treatment center deterred choice of BCT. Regional investigation on a larger scale may be important to confirm this finding.
Surgeon influence was a primary reason underlying many women's choice of BCT. Those who had difficulty choosing between therapies would often default to the surgeon's recommendation. Literature has previously shown surgeon influence and recommendations to be an important factor in treatment decision-making. 11, 29, 37 A unique finding in this study, differing from the previous literature, was that surgeon influence was 6 Clinical Medicine Insights: Oncology only an important theme underlying women's choice of BCT and was not a significant theme affecting those who chose mastectomy. This is an important distinction that should be considered for future research.
The theme of feminine identity was an important reason many women chose BCT. In our study, this theme encompassed the ideas of body image, feeling whole as a female, and keeping one's own breast tissue. The influences of these ideas have individually been identified previously as important factors influencing women choosing BC. 21, 22, 29 
Limitations
This study was retrospective, which presents potential limitations including recall bias and post-treatment experiences. It is possible patients reported their decisions based on post hoc justification instead of the reasons that were important at the time of decision-making. Patients were recruited based on chart review clinical criteria for ESBC. However, whether explicit choice of therapy was offered versus a lapse in memory during the encounter was unclear in some circumstances, which may lead to unnecessary exclusion from this study. Other studies have identified that patient recall of events surrounding cancer diagnosis may be problematic. 38, 39 In addition, the type, amount, and style of information presented from physicians may have varied. Our sampling plan included diversity in minority groups, but unfortunately this was not achieved due to lack of recruitment response. A targeted recruitment strategy may be required in future studies to capture these groups.
Implications for practice and research
This article has added understanding to reasons behind choice of therapy for women with ESBC. This insight, along with the thematic maps, will help guide clinicians and allied health care workers counsel and care for patients going through this complicated decision-making process. Some of the novel findings, including separate reasons for choosing mastectomy versus BCT, should be further explored in future research. Generalizability of these results should be established in large-scale survey research and research across different areas of the country.
